INTRODUCTION
The Mexican telecommunications market is generally considered more concentrated than telecommunications markets in other OECD countries. This has led some authors to conclude that consumers in Mexico pay high prices and that there are large losses in consumer surplus.
1 Moreover, regulators in Mexico are contemplating asymmetric regulation of the dominant mobile operator (including regulation of retail mobile prices) due, in part, to the perception of high prices and concentration. In telecommunications, however, high market share is a necessary but not a sufficient condition for a finding of market power and supra-competitive prices. Because of minimum efficient scale of operation relative to total demand, most countries have few facilities-based operatorsthree to five facilities-based mobile operators and fewer fixed-line operators. Yet competition in telecommunications markets can be robust with more countries moving further away from active sector regulation and relying more on general antitrust/competition policy laws.
In this paper we find that concentration is a poor predictor of performance for the Mexican telecommunications market. We develop econometric demand models that show that mobile and fixed-line prices in Mexico are actually lower than one would expect based on comparable countries. In 2011, mobile prices in Mexico were 32 to 60 percent lower than the model's prediction-corresponding to additional consumer surplus of $4 to $5 billion. Similarly, in 2010, fixed-line prices were about 15 percent lower than the model's predictions-corresponding to additional consumer surplus of $1 billion. Our models together show that, based on comparable countries, low mobile and fixed-line pricing in Mexico resulted in at least an additional $5 to $6 billion in consumer surplus in 2010 and 2011. These findings suggest that prior to the imposition of regulations (especially mobile retail price regulations) regulators should examine all economic factors that are important determinants of market power including market share, supply elasticity, and demand elasticity.
In Section 2 we present our econometric analysis. We begin with a discussion of the methodology and approach used to select a sample of comparable countries used in the econometric analysis as well as a discussion of the underlying data used in the study and the consumer surplus calculations. Section 2 is divided between analysis for the Mexican mobile sector and the Mexican fixed-line sector. In Section 3 we present our conclusions and regulatory implications.
ECONOMETRIC ASSESSMENT OF TELECOMMUNICATIONS PRICES IN MEXICO

Selection of the Sample of Countries
We select a sample of comparable countries to conduct our analysis based upon income levels. We began our selection of peer countries by ranking countries by GDP per capita. Although we use market exchange rates in the rankings, our sample of peer countries does not change if we used PPP. We selected a sample of countries that were above and below Mexico in a ranking of GDP per capita. Our sample selection criteria were countries with similar levels of GDP per capita as Mexico and availability of our mobile price data. For mobile price data we use Bank of America/Merrill Lynch (BoA/ML). The BoA/ML data are frequently used and represent actual expenditures rather than some other non-market based measures, such as the price for a hypothetical mobile call of a given length. BoA/ML provides mobile price data for approximately 50 countries.
Mexico is an upper middle income country based upon World Bank income group classification. We included 8 upper middle income countries in our sample, which are most of the upper middle income countries in the BoA/ML data.
2 In order to increase the sample size, we selected 8 additional countries and to be conservative the countries selected were high income countries. We did not include any country, however, that had a GDP per capita greater than $30,000. Table 1 lists the economic and telecommunications characteristics of Mexico and the 16 peer countries used in our analysis. It is worth noting that Mexico's GDP per capita is below all selected countries' GDP per capita values except for four countries: Malaysia, South Africa, Colombia and Peru. Our sample of peer countries consists of countries whose GDP per capita ranges from a high of $28,504 (Israel) to a low of $5,401 (Peru). Mexico's GDP per capita is on the low side at $9,123. Some of the peer countries are OECD countries such as Chile, the Czech Republic, Greece, Hungary, Israel, Korea, Poland, Portugal, and Turkey. Peer countries in Latin America are Argentina, Brazil, Chile, Colombia, and Peru. Peer countries in Asia are Korea and Malaysia.
Previous findings
Based upon the panel data we estimate demand models and price and income elasticities. found an income elasticity of 0.193 in the top thirty US cellular markets. Garbacz and Thompson (2007) found income elasticity values in a sample of developing countries for residential fixed-line telecommunications services to range between 0.291 and 0.476 and between 0.93 and 1.21 in mobile telecommunications services. Madden, Coble-Neal, and Dalzell (2004) , analyzing mobile telephone markets, found an income-elasticity value of 3.47, in a selected sample of high-income countries; and an income-elasticity value of 4.76 in a global sample of countries. A more recent study carried out by Haucap, Heimeshoff, and Karacuka (2011) found an income elasticity value of 0.157 in the Turkish mobile telecommunication market. Furthermore, Kathuria, Uppal, and Mamta (2009) found an income elasticity value in India of 2.45 in the mobile market. Likewise, Lee and Lee (2006) found income elasticity values between 0.626 and 0.655 in Korea in the mobile market. Finally, Waverman, Meschi and Fuss (2005) found a mobile-market income elasticity value of 1.95 in a sample of low and high income countries.
Similarly, this same literature also casts light on own-price elasticity estimates in the telecommunications sector. Hausman's study (1997) found an own-price elasticity of -0.506. Garbacz and Thompson (2007) calculated own-price elasticity values in the residential fixed-line telecommunications services ranging between -0.002 and 0.011 and for mobile telecommunications services ranging between -0.195 to -1.268. Madden, Coble-Neal, and Dalzell (2004) found an own-price elasticity value of -0.53 (sample of high-income countries) and -0.55 (global sample of countries). Haucap, Heimeshoff, and Karacuka (2011) found an own-price elasticity value of -0.277. On the other hand, Kathuria, Uppal, and Mamta (2009) estimated a value of -2.12. Lee and Lee (2006) We then estimate econometric models of mobile demand and mobile prices. Our econometric models demonstrate that price and per-capita GDP are important determinants of mobile demand. Although Mexico's mobile penetration is low compared with the other sixteen countries, we do not find high prices to be the cause; indeed, as we explain, Mexico has low prices. Rather, characteristics specific to Mexico (e.g., extent of rural area and makeup, lack of universal service program, etc), which are captured by country-specific variables in a fixed effects econometrics specification, explain Mexico's lower-than-expected mobile penetration.
We also estimate price equations. Based on the predictions of our model, we find that Mexico's prices have been lower than one would expect based on prices in comparable countries since 2006 and have decreased more rapidly than mobile prices in comparable countries. We estimate that Mexican consumers have experienced consumer surplus of $4 to $5 billion greater than expected based on comparable countries.
Cross-Country Comparison of Mexico's Mobile Prices
We first compare Mexican mobile prices with the sample of comparable countries, chosen on a GDP per capita basis. We then estimate mobile demand and price equations for our seventeen-country sample using quarterly data for the period from the second quarter of 2004 to the third quarter of 2011. We selected our sample of countries based upon their having per-capita GDPs similar to that of Mexico. Mexico ranks thirteenth among the seventeen countries in terms of GDP per capita. The panel data set has 507 observations because of three missing observations in 2004. The primary variables we use in the model are price, per-capita GDP, and mobile penetration. We used Voice Revenue per Minute (VRPM) as the basis for the econometrics. VPRM is a measure of mean prices actually paid in the market by mobile customers. 3 We note that the US Federal communications Commission (FCC) has used VPRM for at least the last 10 years as a basis for its analysis of mobile competition in the US, rather than the hypothetical prices based on tariff filings, which the OECD (2012) used in its analysis.
4 Table 2 reports the relevant data on the seventeen countries in our sample, including Mexico. Notes: Voice revenue per minute and GDP per capita are both presented in U.S. dollars. We converted all voice revenue and GDP figures into U.S. dollars by using contemporaneous exchange rates from Bank of America-Merrill Lynch -Global Wireless Matrix‖ reports. The U.S. CPI used for conversion is available from the U.S. Bureau of Labor Statistics at http://www.bls.gov/cpi/. We calculated the mobile penetration rate by dividing total wireless subscribers by the total population.
Sources Although not reflected in the tables above, we also estimated voice revenue per minute using purchasing power parity (PPP) deflated prices. We believe that the PPPdeflated approach is inferior to the exchange rate approach because, with the exception of Korea, all mobile equipment is manufactured outside the countries in the sample and subsequently traded in world markets. The same applies for fixed-line equipment. The cost of the telecommunications equipment will be a major determinant of mobile and fixed-line prices.
5 Regardless, we find similar results using PPP-adjusted prices.
In terms of price (VRPM) Mexico is one of the three countries with the lowest mobile prices (along with Russia and Turkey). The average price per minute is $0.04 in each of those three countries. Notably, Mexico has the lowest price of any Latin American nation in the sample. In terms of prices adjusted by PPP (which we consider to be an inferior measure of price), Mexico, Russia, Israel, and Turkey are the four countries with the lowest prices.
6 Mexico also has the lowest PPP-adjusted prices of any Latin American nation in the sample. Our findings directly contradict the OECD (2012) findings that Mexico has high mobile prices. Our results differ from the OECD (2012) results because we use actual prices rather than hypothetical prices and we also use a set of countries comparable to Mexico in GDP per capita, while the OECD (2012) uses a sample of countries all of which have higher (and often much higher) GDP per capital than Mexico.
Mexico has the lowest mobile penetration rate in the sample (84 percent), followed closely by Peru (86 percent) and Turkey (88 percent). However, mobile penetration data must be treated with caution because the reported penetration of many countries exceeds 100 percent. This can happen because some individuals may subscribe to more than one company and because pre-paid is the main form of subscription and this can create situations where companies continue to count subscribers as customers for a short period of time when in fact they have switched to an alternative provider. Below, we use an econometric method (fixed effects), which accounts for this problem with reported penetration data.
In Figure 1 , we graph the log of Mexico's mobile prices (LPRICEDEF) alongside the average of the log mobile prices of the other sixteen countries (excluding Mexico) (LPRICEAVE). Mexico's log prices were above the average of other countries' log prices only until the second quarter of 2006. Since then, Mexico's mobile prices have been below the average of the other countries' prices. In 2011, Mexico prices were 59.3 percent below the average of the other sixteen counties. Figure 1 shows that prices in Mexico have declined more rapidly than has the average price of the other sixteen countries. 
Econometric Estimation of Mexico's Mobile Demand
We first estimate demand equations for mobile services for a seventeen-country sample to determine the price-elasticity of demand and the GDP-per-capita elasticity of demand for mobile service in Mexico. In these demand equations, mobile penetration is the left-hand side, dependent variable. (That is, we are measuring how mobile penetration changes when other variables, such as income and price, change.)
Because countries can have penetrations equal to and exceeding 100 percent (including babies in the population!), fixed-effects estimation, which allows for a separate intercept for each country, is the preferred model specification approach. The Hausman specification test is the standard test to determine whether fixed effects or random effects is the preferred model specification.
7 For the mobile penetration equation, we find the Hausman test statistic to equal 11.4 with 2 degrees of freedom, so the probability that the random-effects estimator is appropriate is 0.0033. This low probability rejects the use of random effects. Consequently, for our demand estimation specification, we use a fixed-effects specification. If fixed effects are not used, the model will produce biased and inconsistent estimates. To estimate the fixed-effects specification, we use a first-difference generalized method-of-moments (GMM) estimator.
9 Using GMM with first differences eliminates the fixed effects and yields a consistent estimation method. For the right-hand side, explanatory variables, we take GDP per capita to be an exogenous variable. We expect mobile price to be jointly endogenous, so we will need an appropriate instrument. 10 As an instrument for price, we use the approach developed by Hausman and William Taylor, which Hausman has used in a number of academic papers and are now often known as -Hausman instruments.‖ 11 The idea is that (variable) cost may be the best instrument for price. However, econometricians often do not have access to cost information, as in the current situation. For the price in a given market, prices in other markets are effective instruments. Prices across countries should be correlated due to common cost variables, and these prices should be independent of the stochastic error terms as long as there are no common demand shocks in the data. For each country, we use the mean of the price for the other 16 countries as an instrument.
12 All of the countries will have similar cost behavior over time since the mobile equipment industry is highly competitive and the countries all use a common technology. Table 3 shows the estimated coefficients in the demand equation. 10 A Hausman specification test for the joint endogeneity of price rejects the hypothesis that price is exogenous. The test statistic is 24.8, which is distributed as chi square with 1 degree of freedom. The pvalue is 0.00000065. Endogeneity can be a problem because, if unobserved variables jointly affect both the dependent and independent variables, then the coefficient estimates for the independent variables may be biased. An instrument is used to adjust for this problem. An effective instrument will be correlated with the independent variable (in this case, price) but not correlated with the unobserved variables, which are captured by the stochastic error terms.
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The left-hand side, dependent variable is the change in the log of mobile penetration. The coefficient on the change in the log of price is the price elasticity of demand, and it is estimated to be -0.524 and statistically significant (with a t-statistic = 7.57). This estimate is similar to results of some other studies; however, studies have found results somewhat lower and much higher. We also find a positive, significant effect of GDP per capita on changes in mobile penetration, with an estimated elasticity of 0.425 (and a tstatistic = 8.42).
14 We find similar results if we use PPP-deflated variables instead of market exchange rates.
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To test the use of the -Hausman instrument‖ for price, we re-estimate the demand specification using a time trend as the instrument instead. Time should provide a reliable instrument for prices because prices are trending downward over time. Table 4 presents the results. Using a time trend as the instrumental variable for price produces a very similar price elasticity of demand estimate of -0.593, although it is not as precisely estimated as in Table 3 (t-statistic = -5.97). The GDP-per-capita elasticity is also very similar to our initial estimation in Next, we estimate a dynamic demand model where the left-hand side variable (mobile penetration) is included in the model as a lagged dependent variable. We again used a fixed-effects specification because the econometrics literature recognizes that a random effect will be correlated with the lagged left-hand side variable.
17 A Hausman test of random effects versus fixed effects rejects random effects, with the test statistic equal to 30.5 with 3 degrees of freedom. The p-value of the test statistic is 0.0000011, which overwhelmingly rejects use of the random-effects specification. Table 5 shows the estimation results for the fixed-effects specification for the dynamic demand model. We estimate the price elasticity of demand to be -0.476 and statistically significant, with a t-statistic of 4.29. 19 The estimated elasticity of a change in GDP per capita is 0.529, with a t-statistic of 7.92. Thus, both elasticities are similar to the estimates of the static demand models in Table 3 and Table 4 . 20 Our demand estimation finds that fixed effects are necessary in the model specification. Otherwise, biased and inconsistent estimates would result. The estimated price elasticity of demand of approximately -0.50 and the estimated GDP-per-capita elasticity of demand of around 0.45 are both estimated precisely (that is, they are statistically significant) and find that economic variables have an important effect on mobile subscriptions.
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Econometric Estimation of Mexico's Mobile Prices
We now estimate a price equation for the seventeen countries, using quarterly data for the period from the second quarter of 2004 to the third quarter of 2011. The left-hand side, dependent variable is log of VRPM, which was provided by Bank of AmericaMerrill Lynch data. This price variable is the same price variable that we used above. We again use a fixed-effects specification because the Hausman specification test statistic is 1238.9, which is distributed as chi square with 4 degrees of freedom, with a p-value of 5.8E-267, so use of the random-effects model is rejected with very high probability. We estimate the price equation in first differences-which accounts for the fixed effects. Table 6 shows the estimated coefficients in the price equation. Since the data are in first differences, the constant coefficient represents the effect of a time trend. We find that the price decreases on average by approximately -1.96 percent per quarter or -7.84 percent per year. Increases in log GDP per capita have a positive and significant effect on price. A change in the number of competitors has a small negative effect on prices, but the coefficient is not estimated precisely. The average log price in other countries, DLPRICEIV1, has a large coefficient of 0.548 and is estimated quite precisely (with a t-statistic = 3.86). Of all the explanatory variables, the average log price in other countries-which represents changes in cost over time-provides the largest explanation for the decrease in mobile prices over time. 
Consumer Surplus Calculation
Mexican consumers are not losing consumer surplus due to high prices, as the OECD (2012) concluded erroneously based on its sample of rich countries and incorrect hypothetical prices. To the contrary, Mexican consumers are currently receiving significant amounts of consumer surplus from these lower prices. We use the estimated coefficients from the demand equation and the results from the price equation to estimate how much better off Mexican consumers are from the lower prices compared with the 21 To test how robust are our results, we repeat the comparison of Mexico's actual and forecasted mobile prices using alternative estimations. Our results are consistent across the alternative forecasting methods: Mexico's actual mobile prices have fallen below the predicted prices. First, we estimate a model using least squares instead of fixed effects. By 2011, Mexico's actual mobile price was 55.5-percent below the least-squares forecasted price. Second, we repeat this exercise using least squares but remove Mexico from the sample when we estimate the equation. Using this method, we find that Mexico's actual mobile price in 2011 was 59.8-percent below the least-squares forecasted price. Third, we do the same estimation but instead use the PPP-adjusted prices. Under this estimation, in 2011, Mexico's actual mobile prices were 32.3-percent below forecasted prices on a PPP basis. All our estimations show that, when we compare Mexico's average mobile prices with forecasted prices based on other countries' prices and the average of other countries' prices, Mexico has had lower prices since about mid-2006. By 2011, Mexico's actual mobile prices were significantly lower than the forecasted prices, by 32 percent or more. model's prediction. The formula for the change in consumer surplus using a log-log demand model is given by:
where ε is the own-price elasticity of demand (expressed as a positive number), p 1 and q 1 refer to actual mobile price and quantity in 2011, and p 2 and q 2 refer to predicted mobile price and quantity in 2011. 22 For the predicted quantity, we use:
Substituting equation (2) into equation (1) and rearranging, the change in consumer surplus can be written as follows:
We calculate the change in consumer surplus as a percentage of mobile services expenditures, p 1 q 1 . For a log-log demand model, this ratio can be derived by rearranging equation (3):
For the predicted price, we use the lower bound found above from the fixed-effects price forecast that actual prices were 36.1 percent lower than predicted, so p 2 = p 1 /(1 -0.361), and a price elasticity of demand of -0.476 (in absolute terms). We find that the change in consumer surplus is approximately 50.5 percent of mobile service expenditures in 2011. Total mobile revenue in Mexico was $17 billion (USD) in 2011, of which more than half was mobile voice revenue. Thus, consumers received at least $4 to $5 billion in consumer surplus relative to what one would expect based on comparable countries.
. Fixed-lines telecommunications prices in Mexico and consumer surplus
Using a sample of twelve peer countries, we estimate demand and price models for Mexico's fixed-line sector. 23 We find that fixed-line demand, measured in terms of the number of fixed lines per 100 inhabitants, has exceeded the model's predicted demand since 2004. Since 2005, Mexico's fixed-line prices have been below the model's predicted prices. As a result of low prices, Mexican consumers have received more than $1 billion (USD) in consumer surplus annually.
Econometric Estimation of Mexico's Fixed-Line Demand
We estimate an econometric model of demand for fixed-line services using the data on Mexico's peer countries. We estimate a demand equation for fixed-line service for twelve of the seventeen peer countries using ITU price data for the period from 2000 to 2010. Specifically, we used ITU data on the monthly subscription for residential telephone service which refers to the monthly rental for a residential fixed-line telephone. The ITU monthly subscription for residential telephone data are for those plans without the inclusion of free minutes or calls. Because these data are for tariffs that include only the fixed monthly charges we do not need to account for usage that may be bundled into monthly charges and that can vary among countries. Pricing data from the ITU contained missing and anomalous data for some countries, hence the selection of twelve countries for the sample. 24 The variables that we use are a price variable, GDP per capita, and a time trend. The price variable is the real, inflation-adjusted ITU monthly residential price. Table 7 presents the summary statistics of the variables used in the fixed-line demand regression model. Table 8 below presents the monthly residential subscription charges in real 2010 US$ and penetration rates for the countries in our sample. Mexico ranks in the middle with respect to prices and ranks low with respect to penetration levels. Similar to our results for mobile services, however, characteristics specific to Mexico (e.g., extent of rural area and makeup, lack of universal service program, etc), which are captured by countryspecific variables in a fixed effects econometrics specification, help explain Mexico's fixed-line penetration. The demand model that we estimate has the log of fixed-line penetration as the lefthand side, dependent variable. The right-hand side, independent variables are the log of real inflation-adjusted fixed-line price, the log of real inflation-adjusted GDP per capita using market exchange rates, a time trend for the years 2000 to 2010, and time trend squared.
We first estimate a fixed-effects model (model (1) in Table 8 ), treating price as exogenous. The Hausman test statistic equals 45.47 with 4 degrees of freedom, which rejects the random-effects estimator for this model. We then estimate a fixed-effects model (model (2) in Table 8 ), treating price as endogenous. The instruments we use follow the same approach used previously. Specifically, we use the average of the log of deflated fixed-line prices of countries other than the country in question for a given observation. A Hausman specification test for the joint endogeneity of price, however, does not reject the hypothesis that price is exogenous. Specifically, the Hausman test statistic is equal to 0.32 with 4 degrees of freedom. The own price elasticity of demand for fixed-line service in model (1) is -.270 with very precise standard errors leading to a significant coefficient. The own price elasticity of demand for fixed-line service in model (2) where price is treated as jointly endogenous is -.368, and significant at the 5 percent level. 26 Given that a Hausman specification test does not reject the hypothesis that price is exogenous we rely on model (1). The income elasticity is .13 and significant at the 6 percent level.
The rejection of the random effects models and acceptance of the fixed effects models indicate that unobserved country-specific attributes are important and are likely to be correlated with the exogenous variables and that failure to control for these factors leads to biased estimates and wrong conclusions. What this means in practice is that in an econometric regression it is crucial to control for country-specific unobservable factors that are unique and are important determinants of telecommunications demand and prices. Even within this sample of similar countries, there are unique factors that influence telecommunications demand that must be accounted for. The OECD (2012) models do not control for this and, as a result, produce incorrect parameter estimates and conclusions. Econometrically, the OECD (2012) assumes that the constant term for each country is identical, an assumption that our regression model rejects.
The results of the model can be used to compare Mexico's actual fixed-line penetration with predicted levels. Figure 3 The results in Figure 3 show that Mexico's fixed-line penetration is not low by international standards when compared to a sample of similar countries and when performing correct econometric modelling. In fact, Mexico performs quite well. The results also make clear that it is important to control for GDP per capita and that even within this sample of countries it is important to control for unique factors in Mexico. Our findings refute the OECD (2012) 
Econometric Estimation of Mexico's Fixed-Line Prices
We now estimate an equation for fixed-line prices in Mexico. Specifically, our dependent variable is the log of real price of residential services and our independent variables are the log of real GDP per capita and a time trend, to control for cost changes over time. Similar to the demand model, we estimate a model using fixed effects. The Hausman test statistic is equal to 11.76 with 2 degrees of freedom which rejects the random effects estimator for this model and again confirms the importance of taking into account and controlling for each country's unique determinants of fixed-line prices. The coefficient estimate for GDP per capita is 0.8726 estimated very precisely with a standard error of 0.1322. A one percent increase in real GDP per capita leads to a 0.87 percent increase in real price. This finding provides additional evidence that GDP per capita is an important determinant of demand. The coefficient for the time trend is -0.0246 estimated precisely with a standard error of 0.0116. Real fixed-line prices in our sample of countries are trending down at a rate of about 2.5 percent per year.
We now graph Mexico's actual real residential fixed-line prices and predicted in 
Consumer Surplus Calculation
We use the results from the fixed-line demand equation to estimate how much better off Mexican consumers are from the lower prices compared to the model's prediction. The methodology used is the same as in the calculation of consumer surplus for mobile consumers described above. As described above, the change in consumer surplus as a percentage of total expenditures of fixed-line services, p 1 q 1, for a log-log demand model is given by (4) above, rewritten here for convenience: For predicted price we use the fact that actual prices were 13.4 percent lower than predicted, so p2=p1/(1-0.134) and use a price elasticity of -0.270 (in absolute terms). When we plug into equation (4) the price ratio and the price elasticity, we find that the change in consumer surplus is about 15 percent of fixed-line expenditures. Total fixedline revenue in 2010 was approximately $7.5 billion (USD). Thus, consumers received more than $1 billion in consumer surplus relative to what one would expect based on comparable countries.
CONCLUSION
We analyzed telecommunications prices in Mexico by using a panel data of countries similar to Mexico to estimate demand models for mobile and fixed-line telecommunications. Contrary to findings in a recent report, we find that prices in Mexico are far below the average prices in other comparable countries (including nine OECD countries) and lowest in our sample of Latin American countries. The fixed-line sector performs better than a comparable sample of peer countries. Mexican consumers are receiving billions of dollars of benefits from these lower prices.
The results are counter to the perception that since Mexican telecommunications markets are generally more concentrated than telecommunications markets in other OECD countries consumers are being harmed. Indeed, regulators in Mexico and other Latin American countries are contemplating asymmetric regulation of the dominant mobile operator including regulation of retail mobile prices. Our findings suggest that prior to the imposition of regulations (especially retail price regulations) regulators should examine all economic factors that are important determinants of market power including market share, supply elasticity, and demand elasticity. Market share alone can be misleading.
